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Abstract

Gold deposits in the Carlin trend, northern Nevada, are closely
associated with tectonic windows through the Roberts Mountains
allochthon. Geometric relations of folds between upper and lower plate
rocks facilitate interpretation of how the windows formed and may
advance the understanding of how the gold deposits are related to
deformation styles in and near the windows. Folds and faults from the
Roberts Mountains allochthon, and in the para-autochthonous
miogeoclinal assemblage in the north part of the Lynn-Carlin window,
central Carlin trend, are evidence of events that took place during the
tectonic evolution of the region. A generalized three-phase (D, - D,)
sequence of tectonic events for the Carlin trend area, between the
Paleozoic to late Mesozoic, involves: (1) Antler-Humboldt deformation
(D,, F, folds) between late Devonian to late Pennsylvanian in age, roughly
synchronous with the emplacement of the Roberts Mountains allochthon;
(2) Sonoma-Elko deformation (D,, F, folds) between late Permian and
late Jurassic in age, noted for abundant and penetrative NE- and SW-
trending, shallow-plunging folds, local intrusives, and NW-trending faults;
and (3) Sevier deformation (D;, F, folds) between late Jurassic and early
Eocene in age, which rotated or refolded many F, folds to N- and NW-
trends and produced local WNW-trending F, shear folds.

The largest window through the Roberts Mountains allochthon in
the Carlin trend area is the Lynn-Carlin window. The northwest part of
this window is the West Richmond area and the northern side is the
Castle Reef fault area. In the West Richmond area the east-dipping West
Lynn thrust truncates the west-dipping Roberts Mountains thrust, and is
interpreted to dip at a shallow angle under the Lynn-Carlin window, and
may repeat the ore-bearing Popovich limestone and Roberts Mountains
Formation at depth. Rocks of the Popovich limestone, west of the West
Lynn thrust, lie below the Roberts Mountains Formation, which are in
turn over thrust by the Hanson Creek Formation east of the thrust.
Bedding attitudes in upper plate rocks have a general, NW strike and a
moderate to steep NE dip with NE-plunging fold axes. Lower plate rocks
have more northerly-plunging fold axes. Thrusts in the West Richmond
area are silicified, which suggests that fluid flow and deformation may be
related. An interpretation of the West Richmond area is a sequence of
east-dipping, low-angle faults that have thrust older rocks on top of
younger rocks—from the east to the west—at angles less than 60°, and
would have a sectional form like a recumbent flower structure.

The Castle Reef fault area was divided into three sub-areas of
study: (1) Castle Reef fault zone, (2) Carlin Mine area, and (3) Spur
area. The Castle Reef fault has a WNW strike, similar to post-Jurassic
(D,) shear zones and folds in the Dillon deformation zone that host the
Betze orebody to the north in the Goldstrike Mine. These shear zones
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and folds are also postulated to be responsible for rotation of regional
F, folds into NW-trending fold orientations along much of the Carlin
trend The fault zone contains folds that have shallow-plunging fold
axes parallel to the strike of the fault zone. Fold axial planes in the
footwall of the Castle Reef fault zone are N-trending and change to NE-
trending as they approach the Castle Reef fault zone. On the
hangingwall side of the Castle Reef fault zone, fold axial planes are
oriented NW, suggesting that the Castle Reef fault zone is a D,,
jasperoid-filled, shear fold. High- and low-angle faults are common in
both the Castle Reef and West Richmond areas. These faults are
sometimes related to the folding; for instance, the faults may lie
parallel to the axial planes or along limbs of folds, and therefore many
of the faults complement rather than disrupt the fold geometries.
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Equal Area

fig. 5. West Richmond area, Area 2 (pl. 1).
Stereographic net summary structural linear
elements. Number keyed to boxes.

no. strike plunge description

180.0° 53.0° Popovich limestone

160.0° 38.0° folded area SE part Popovich lIs
314.0° 23.0° Roberts Mountains Formation
176.0° 67.0° Total Area 2

N =
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AREA 3 (West Richmond area, pl. 1)

Area 3 is located in a 2-mile-long, 1/2-mile-wide, NW-striking fault
slice of rocks of the Roberts Mountains Formation, bounded on the west
by the West Lynn thrust, and on the east by another thrust fault that has
emplaced the rocks of the Hanson Creek Formation above the Roberts
Mountains Formation (pl. 1). The rocks in Area 3 are deformed into
open, gentle, multiple folds with fold center frequencies of several
hundred feet. The northern tip of this structural domain is a complexly
folded nose of a north-plunging anticline. Jasperoid is prominent on the
west margin of Area 3, that parallels the West Lynn thrust, as well as in
the northwestern fold nose, and along the east-bounding thrust (pl. 1).
There is a tendency for the fold axes of more intensely deformed, and
more jasperoidal rocks to trend to the NW, rather than to the N.

Area 3 was subdivided into three subdomains (a, b and c), and fold
axis-resolutions were determined for each domain (fig. 6; Appendix I).
Two best-fit planes were constructed to fit all of the fold axes in Area 3
(323°/47° E) and to fit the composite fold axis that lies in the saddle of
the girdle from Kamb contours of bedding poles (232°/34° E). These
hypothetical planes have similar strikes to the West Lynn thrust, and
suggest that if the thrust fault were coincident with the linear grain of
the folding, it would dip between 34° and 47° E. This interpretation is
compatible with that originally proposed by Evans (1974b, 1980) and
suggested by Peters and Evans (1995). Exposures of vertical faulting are
present, however, along parts of the trace of the West Lynn thrust
(Newmont Exploration Ltd., oral communication, 1995), which suggests
that part of the West Lynn thrust may be vertical or that subsequent,
steep-angle faults have been superposed on an earlier, shallow, east-
dipping fault.

AREA 4 (West Richmond area, pl. 1)

Area 4 lies in the southwest part of the West Richmond area, west
of the Roberts Mountains thrust, and contains upper plate rocks of the
Vinini Formation (pl. 1). The area is the same as Area 4 in Evans and
Theodore (1978). Bedding attitudes yield a NNW-striking fold axis that
plunges 29° to 349°. Two possible interpretations are: (1) that this
fold axis is rotated from the NE as it approaches D, deformation in the
window, and is rotated along the margin of the window, or (2) it is a
hybrid of an original F, fold in the allochthon that has been rotated to the
northeast, but statistically the tight isoclinal folds with in it produce a
NNW orientation when combined with the F, folds, similar to Area 1.
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Equal Area

fig. 6. West Richmond area, Area 3 (pl. 1).
Stereographic net summary of structural linear
elements. Area 3a represents the jasperoidal, fold
nose in the northern part of Area 3, and contains a
fold axis that trends NW-SE. Area 3b lies on the
northwest jasperoidal margin of Area 3, and was
separated to determine if folding has focused the
thrust faulting that lies to the immediate northeast
{(pl. 1). Area 3c contains bedding attitudes that lie
in the rest of Area 3 to the south. The best fit
plane approximates the attitudes of the bounding
thrusts. Numbers keyed to boxes.

no. strike plunge description

1. 147.0° 10.0° N part of part 3a
2. 20.0° 57.0° part 3b, E

3. 351.0° 35.0° part 3b, W

4. 2.0° 18.0° part 3c

5. 2.0° 25.0° total Area 3
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AREA 5 (West Richmond area, pl. 1)

Area 5 is restricted to rocks of the Hanson Creek Formation on the
east part of the West Richmond area, with the exception of a narrow zone
in the west parts of the unit adjacent to the West Lynn thrust (pl. 1).
Area 5 is bounded on the west by thrust faults that separate rocks of the
Hanson Creek Formation from the Roberts Mountains Formation and the
Popovich limestone. Form lines in Area 5 define several 0.5-mile-wide,
broad pairs of anticlines and synclines with NW-striking fold axial planes
(pl. 1). Bedding attitudes were combined in each of Secs. 22, 27 and 34,
T. 35 N.,, R. 51 E., and resolved by stereographic net separately to
produce shallow-plunging, north-striking fold axes that lie within the
axial planes of the broad folds (Appendix I}. Bedding attitudes in all of
Area 5 yield a fold axis that trends to the north (356°/28° N).

The N-trending orientation of folds in Area 5 is similar to those in
Area 3. An interpretation of their orientation is that they are F, folds that
have been partially, but not completely rotated to the NW. The folds in
Area 5 are of similar size and amplitude to the (F,?) Post and Tuscarora
anticlines to the north (Volk and others, 1996; Schutz and Williams,
1996). The reason that they are only partially rotated may be because
they are on the western side of the window, where deformation was not
as intense, or that they are exposed in more competent stratigraphic
units that are less conducive to deformation.

AREA 6 (West Richmond area, pl. 1)

Area 6 is composed of the Roberts Mountains Formation and is a
smaller version of Area 3, bounded on the west by the West Lynn thrust,
and bounded on both the north and south by NW-trending, NE-dipping
thrust faults (pl. 1). Most outcrops near the thrust faults are jasperoid.
Bedding attitudes in Area 6 resolve on stereographic nets to a fold axis of
315°/25° NW, which approximates the fold trends in the Tuscarora
Spur, where the Lynn-Carlin window plunges to the north (Peters, 1996).

The NW orientation of the resolved fold axis in Area 6 may be an
artifact of a small population of bedding attitudes, or may be due to more
intense deformation and rotation along the NW- and WNW-striking thrust
faults that bound it on the north and south (pl. 1). The jasperoidal nature
of the outcrops, coincident with the more NW orientation of folding,
suggests that fluid flow and deformation may be related.

A composite of fold axes derived from subdomains and individual
folds from Areas 3 and 6 was fitted to a best fit WNW-striking plane (data
from Appendix I). The planar surface that contains these fold axes is
similar to the interpreted attitude of the thrust faults, which indicates
that the thrust faults could be coplanar with the fold axes in these two
areas. The fit is good, and infers that the WNW-striking thrust faults may

16



have 30°- 40° NE dips, and either moved during formation of the folds or
broke along weaknesses in the fabric of the folds.

AREA 7 (West Richmond area, pl. 1)

Area 7 lies within and on the margin of Area 5, and represents local
deformation of the Hanson Creek Formation against the West Lynn thrust.
Bedding attitudes change abruptly from E-W-striking to N-striking and
steepen next to the thrust, which suggests more intense deformation
near the thrust. A fold axis stereographic net resolution of data in Area 7
contains a fold axis with an orientation of 14°/22° N. This fold axis is
coplanar with an hypothetical shallow-dipping orientation of the West
Lynn thrust.

Castle Reef fault area (pl. 2)

The Castle Reef fault area lies in the northern part of the Lynn-
Carlin window and was divided into three areas of study: (1) Castle
Reef fault zone, (2) Carlin Mine area, and (3) Spur area (pl. 2). The
Castle Reef fault area contains upper plate Vinini Formation in the
north and in the east part of the area, where these rocks are down-
thrown on the NW-striking Leeville fault zone (pl. 2). These rocks are
separated from the lower plate Popovich limestone and Rodeo Creek
unit by the Roberts Mountains thrust (pl. 2), and, in turn, are overlain
by the Roberts Mountains Formation, Hanson Creek Formation, and
locally by the Eureka Formation in the south part of the area (pl. 2).
The Popovich limestone and Rodeo Creek unit also lie in folds in the
Spur area and at the Carlin Mine. These rocks may also be present in
another folded area in the triangle-shaped zone between the Castle
Reef and Leeville faults near the Pete deposit (pl. 2). The Castle Reef
fault zone cuts the Roberts Mountains Formation near the bottom parts
of the unit.

The Castle Reef fault area was selected for study because it is
adjacent to the West Richmond area and represents the eastern part of
the northern Lynn-Carlin window (fig. 1). The Castle Reef Fault zone
has a WNW strike, similar to post-Jurassic (D,) shear zones and folds in
the Dillon deformation zone that host the Betze orebody to the north in
the Goldstrike Mine (Peters, 1996). These shear zones and folds were
also postulated to be partially or wholly responsible for rotation of
regional folds into the fold orientations observed along the Carlin
trend. Study along the Castle Reef fault zone was designed to
determine if it had similar features to shear zones and associated folds
in the Goldstrike Mine. Field work was conducted in the Castle Reef
Fault zone area, and the other two areas on plate 2 were compiled from
data supplied by Newmont Exploration Ltd., from Radtke (1973,
1980), and Evans (1974a), with some field checking.
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Equal Area

S

fig. 7. Stereographic net summary of structural linear elements in the
lower plate rocks Castle Reef fault area. Dark squares represent fold
axes that lie within the Castle Reef Fault zone. The scatter cloud of
fold axes is interpreted to approximate the surface of the Castle Reef
fault zone, and indicates a shallow-dipping shear fold, dipping to the
NE, rather than a steep-dipping fault. Numbers keyed to boxes.

no. strike plunge description

1 348.0 15.0
2 118.0 19.0
3 110.0 24.0
4. 267.0 2.0
5. 58.0 25.0
6 104.0 36.0
7 95.0 8.0
8 106.0 1.0

9. 111.0 8.0
10. 284.0 5.0
11. 293.0 2.0
12. 36.0 32.0
13. 29.0 23.0
14. 28.0 26.0
15. 341.0 35.0
16. 85.0 20.0
17. 85.0 19.0
18. 296.0 9.0
19. 334.0 140
20. 37.0 24.0
21. 55.0 23.0
22. 0 32.0
23. 41.0 23.0
24. 11.0 26.0
25. 33.0 21.0
26. 347.0 27.0

Area 1, hanging wall to Leeville fault
Area 2 w/o small folds
Area 2 w/ small folds
small fold A
best fit great circle to fold A
small fold B
Area 3 w/o folds
Area 3 w/ folds
small fold C
small fold D
small fold E
Areas 3 & 4, lobe of Popovich Is
lobe plus rest of Popovich Is
above plus Area 5
small fold G
Area 5 (partial)
Area 6
Area 7 (partial)
Area 7 - total
Area 8 - Hanson Creek Formation
Area9 "
Area 10
Areas 8 and 9 (total Hanson Creek Fm)
Area 11 Roberts Mountains Formation
Area 12 Popovich Is within Leeville fault
Area 13 Rodeo Creek unit E of Leeville fault
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The area within and around the Castle Reef fault zone was
subdivided into 13 structural domains, based on lithologic and
structural boundaries. The zones are indicated on plate 2 as circles. In
each of the structural domains (Areas), bedding attitudes were
tabulated and plotted on stereographic nets and fold axes were
calculated (Appendix II). The main fold axes for each of the structural
domains are plotted on plate 2. Fold axes, resolved by stereographic
net for mixtures of bedding attitudes from several areas, as well as
tabulation of all the structural elements in each Area, are contained in
Appendix II and plotted on figure 7.

Area 1 (Castle Reef fault zone, pl. 2)

Area 1 lies in the hanging wall of the Castle Reef fault zone,
where it is joined by the NW-striking Leeville fault zone (pl. 2).
Bedding strikes N and dips both to the E and to the W, but also locally
strikes more E-W with N dips. The resolved fold axis by stereographic
net has a northerly strike and a shallow plunge (fig. 7, Appendix II),
which is consistent with folding suggested by the bedding attitudes and
form lines (pl. 2). The fold axes within this zone would be roughly
coplanar with both the Leeville Fault and the Castle Reef fault zones, if
the Castle Reef fault zone had a shallow dip to the NE.

Areas 2, 3, 4, 5, 6, and 7 (Castle Reef fault zone, pl. 2)

Areas 2 through 7 lie within the WNW-striking Castle Reef fault
zone. The zone contains numerous hard, brown jasperoidal outcrops in
Secs. 2 and 30, T. 35 N., R. 51 E. (pl. 2). The jasperoidal outcrops are
present throughout the NW-trending zone, but are most prominent at
the margins, and define hangingwall and footwall boundaries to the
Castle Reef fault zone. The jasperoids are tightly folded and contain
both dense, silicified breccia and open-space brecciation. Local white,
milky, dense quartz veins and zones of stibnite- and barite-bearing
breccia are contained in some jasperoid outcrops. In the center of the
Castle Reef fault zone, many of the folds have similar fold axis
orientations to the rest of the zone, but are unsilicified.

Individual, outcrop-scale folds within these areas were also
measured and are labeled A through G in squares, and fold axes are
plotted with smaller arrows (pl. 2; fig. 7; Appendix II).
Coincidentally, the entire array of fold axes shown on figure 7, roughly
define a the plane of the Castle Reef fault zone. This indicates that the
Castle Reef fault zone is genetically and spatially related to folding in
the northern Lynn-Carlin window.

The fold axes calculated and measured within the Castle Reef
fault zone have relatively consistent WNW or ESE trends and shallow
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plunges (fig. 7; pl. 2). The strike of the fold axes defines the strike of
the Castle Reef fault zone, are coplanar with it, and are oriented
roughly perpendicular to fold axes that strike to the NE in the
hangingwall, and those that strike to the SW in the footwall of the fault
zone (pl. 2). The coincidental occurrence of both jasperoidal and
altered rocks and WNW-tending fold axis orientations within the Castle
Reef fault zone, indicates that fluid flow either accompanied
deformation in the zone, or preferentially penetrated the zone after
deformation.

The consistent WNW-ESE orientation of folds in the Castle Reef
fault zone differs from fold orientations to the north and to the south.
This suggests that the Castle Reef fault zone may be a shear fold,
because the WNW-ESE-trending folds are contained entirely in the
fault zone. The folds contained within the zone would be analogous to
F, folds shown on figure 2. The ductile style of the folds within the
Castle Reef fault zone is not compatible with brittle, gouge-filled, steep-
dipping faults present in northwestern parts of the Castle Reef fault
zone. This brittle faulting may be superimposed on the shear folds.

Areas 8 and 9 (Castle Reef fault area, pl. 2)

Areas 8 and 9 are in the footwall of the Castle Reef fault zone near
the contact between the Hanson Creek Formation and Roberts
Mountains Formation. Broad folds, similar to those in the Hanson
Creek Formation in the West Richmond area (pl. 1), are present in
these two areas, and have shallow-plunging fold axes and axial planes
that strike to the NE (pl. 2; fig. 7; Appendix II). The NE-trending
axial planes are truncated by the Castle Reef fault zone that has tighter
folds, which trend roughly perpendicular to those in Areas 8 and 9 (pl.
2).

Area 10 (Castle Reef fault area, pl. 2)

Area 10 lies to the SW of the Castle Reef fault zone along strike of
the fault, but slightly in the footwall. The trace of the Castle Reef fault
to the NW, north of Area 10, is obscured by dumps from the Carlin
Mine (pl. 2) and may be offset by NE-striking faults. The fold axes
calculated from bedding attitudes in this area are N-trending (pl. 2;
fig. 7). The most northwesterly fold axis in the Castle Reef fault on
plate 2 (Area 7, and fold G) also has a more northerly trend than the
other parts of the fault zone (fig. 7; Appendix II). Jasperoid in Area 10
may also represent deformation and fluid flow near the contact
between the Roberts Mountains Formation and the Hanson Creek
Formation, rather than an extension of the Castle Reef fault zone.
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Jasperoid formation in the Castle Reef fault zone and in the most
deformed, that is the most NW-oriented, parts of the folds in the West
Richmond area indicate that the most intensely deformed zones were the
focus for fluid flow and silicification during the late Mesozoic or early
Tertiary.
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Appendix I - West Richmond area
Bedding attitudes and fold axes on plate 1.

123.0 620 S 268.0 45.0 N

1340 120 W 247.0 55.0 N

Area 1 -chert units (west of 150 250 E 230.0 620 W
Roberts Mountains thrust) .0 OE 155.0 90.0 W
total bedding attitudes 150 350 E 2400 310 W
100 360 E 258.0 460 W

1280 720 W 89.0 200 S 350.0 55.0 E
163.0 620 W 245.0 36.0 N 3580 460 E
209.0 490 W 246.0 250 N 2360 520 W
180.0 290 W 1550 750 W 261.0 360 W
1470 230 W 760 2560 S 276.0 500 N
2170 460 W 120 560 E 324.0 600 M
1420 750 W 3380 900 E 325.0 430 N
147.0 340 W 150 370 E 245.0 480 N
170.0 550 W 2050 27.0 W 0 40E
460 350 S 152.0 90.0 W 3450 740 E
2080 39.0 W 165.0 400 W 3400 500 E
260.0 900 W 3340 580 E 3010 510 E
188.0 100 W 1620 120 W 3120 580 E
180.0 450 W 152.0 90.0 W 132.0 600 W
1520 680 W 103.0 360 S 270.0 550 W
154.0 530 W 1650 210 W 2270 440 N
1700 30W 3120 8.0 E 400 360 S
163.0 260 W 1580 27.0 W 3000 900 E
142.0 500 W 112.0 680 S 3030 700 N
1320 780 W 124.0 90.0 S 3180 70.0 N
190.0 680 W 3040 770 E 305.0 680 N
1450 480 W 3380 900 E 265.0 780 N
10.0 200 E 3380 420 E 2850 800 N
280.0 150 N 170.0 37.0 W 295.0 740 N
170.0 450 W 2180 560 W 265.0 77.0 N
242.0 760 N 3480 800 E 310.0 900 E
222.0 740 N 3020 270 E 305.0 42.0 N
163.0 31.0 W 3350 480 E 255.0 46.0 N
1630 31.0 W 321.0 550 E 310.0 60.0 N
2290 420 W 3480 210 E 300 900 E
205.0 700 W 920 350 S 115.0 90.0 1
2000 30W 370 200 E 260.0 580 N
200 200 E 2780 320 N 28380 240 N
30 620 E 2250 360 W 3000 320 E
265.0 46.0 N 3380 590 E 280.0 580 E
1400 720 W 290.0 740 N 3000 63.0 E
125.0 150 S 3150 8.0 E 3150 90N
2900 440 N 140.0 420 W 265.0 65.0 N
322.0 900 N 2400 270 N 270.0 450 N
350.0 600 E 2150 25.0 N 3250 550 E
222.0 200 N 3000 44.0 N 298.0 55,0 N
.0 600E 275.0 340 N 275.0 300 N
470 250 S 207.0 510 W 220.0 54.0 N
208.0 50.0 N 271.0 280 N 275.0 450 N
280.0 120 N 176.0 400 W 3000 760 E
1450 400 W 273.0 56.0 N 285.0 50.0 N
150.0 240 W 184.0 500 W 3150 75.0 N
126.0 500 W 185.0 56.0 W 250.0 80.0 N
122.0 700 S 120.0 900 W 200.0 65.0 N
1400 75.0 S 1680 900 W 3350 400 E
73.0 500 S 144.0 500 W 1050 5.0 W
230.0 90.0 1 1650 900 W 400 250 E
1200 68.0 S 1750 540 W 340.0 680 E
85.0 500 S 209.0 620 W 330.0 900 E
128.0 90.0 S 2070 620 W 3280 700 E
20 700 E 2140 550 W 355.0 800 E
930 480 S 1950 600 W 3200 710 E
125.0 90.0 S 182.0 73.0 W 1450 800 W
100.0 440 S 960 900 W 20 650 E
1350 860 W 184.0 90.0 W 80.0 900 E
110.0 52.0 S 260.0 540 N 280.0 480 N
1150 420 S 237.0 200 N 1920 61.0 W
370 200 S 2080 3BO0W 1400 550 W
352.0 350 E 298.0 400 N 3100 620 E
2800 620 N 220.0 560 W 3300 520 E
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3120 410 E 3200 710 E
0 600 E 203.0 55.0 N 145.0 80.0 W
2920 460 E 300 550 E 20 650 E
315.0 900 E 280 600 E 80.0 80.0 E
3440 900 E 1920 280 W 280.0 480 N
273.0 650 N 280.0 350 N 1920 61.0 W
235.0 400 W 132.0 56.0 S 140.0 55.0 W
185.0 56.0 W 256.0 760 W 3100 620 E
2400 250 W 168.0 400 W 3300 520 E
250.0 31.0 N 160.0 680 W 3120 410 E
325.0 500 E 140.0 900 W . 0600E
3030 80.0 E 172.0 600 W 2920 460 E
290.0 340 N 126.0 75.0 S 3150 900 E
3280 230 E 180.0 260 W 344.0 900 E
300 550 E 1780 190 W 273.0 650 N
280 600 E 2300 220 W 2350 400 W
170.0 900 W 185.0 55.0 W
2440 870 W 2400 250 W
Area 1- Cherty imestones (west 1680 650 W 250.0 31.0 N
of Roberts Mountains thrust) 200.0 650 W
bed% attitude 184.0 75.0 W Area 1 - Outcrop study area
(plo on plate 1) axial planes, F, folds (fig. 4)
Area 1 Outcrop study area (chert
1380 580 W west of Roberts Mountains 230.0 700 N
320.0 700 E thrust) 255.0 700 N
1780 850 W bedding attitudes, part a (fig. 4) 3150 26.0 N
1500 30W 20.0 600 N
107.0 600 W 325.0 550 E 255.0 80.0 N
180.0 450 W 2980 55.0 N 3500 660 E
205.0 350 W 275.0 30.0 N 2800 900 E
190.0 700 W 220.0 540 N 800 9.0 E
1350 250 W 2750 450 N 332.0 600 N
3200 750 E 3000 760 E 315.0 800 E
265.0 60.0 W 3100 700 E
2450 500 N 2920 750 E
2450 760 N Area 1 -Outcrop study area
242.0 400 N bedding es, part b (fig. 4)
190.0 26.0 W Area 1 -Outcrop study area
1480 900 W 300.0 900 E axial planes, F, folds (fig. 4)
162.0 550 W 303.0 700 N
210.0 400 W 3180 70.0 N 300 80.0 E
206.0 320 W 305.0 680 N 300 700 E
205.0 550 W 2650 780 N 100 300 E
2290 360N 285.0 80.0 N
2250 480 W 295.0 740 N
1150 200 W 265.0 770 N Area 2 - Po ch limestone
2100 120 N 3100 900 E bedding tudes
242.0 420 N 3050 420 N (see plate 1)
2150 60.0 N 255.0 46.0 N
212.0 420 N 310.0 60.0 N
180.0 45.0 N 30.0 900 E Area 2 - Roberts Mountains
230.0 380 N 1150 90.0 X Formation
68.0 460 S 260.0 58.0 N bed, attitudes
150 350 S 2880 240 N (see plate 1)
10.0 80.0 S 300.0 320 E
3280 540 E 280.0 580 E Area 2 - Total bedding
2100 700 N 3000 630 E al es
10.0 450 E 3150 90N
1920 8.0 W 265.0 65.0 N 333.0 80.0 E
298.0 750 N 270.0 450 N 125.0 8.0 W
190.0 620 W 145.0 90.0 W
198.0 420 W 265.0 200 N
2070 450 W .:et:a 1 Om study area 33588 64.0 g
195.0 80.0 W ding es, part ¢ . 4) .0 90.0
245.0 53.0 W e 150.0 19.0 W
2840 470 N 2850 50.0 N 110.0 900 W
226.0 400 W 3150 75.0 N 1380 460 W
2100 410 W 250.0 80.0 N 950 800 W
2230 380 W 200.0 65.0 N 150.0 350 W
230.0 45.0 W 3350 400 E 0 660 E
220.0 30.0 W 1050 55.0 W 50 900 X
193.0 520 W 400 250 E 1880 80.0 W
1940 480 W 340.0 680 E 235.0 73.0 N
190.0 320 W 3300 900 E 185.0 90.0 N
237.0 460 W 3280 700 E 340.0 90.0 N
355.0 800 E 355.0 300 E
820 750 S
Area 1 - Popovich Limestone 3350 650 E
(east of Roberts Mountains Area 1 - Outcrop study area 30.0 550 E
thrust) bedding es, part d (fig. 4) 132.0 450 W
bedding attitudes 182.0 700 W
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Area 3 Total bedding attitudes
(see plate 1)

Area 4 bedding attitudes
(sce plate 1)

Area 4 fold axis = 349°/29°

Area B - Section 22
attitudes

Area B - Section 27
bedding attitudes
(see plate 1)
Area 3 - Section 34
bedding attitudes
(see plate 1)

Area 5 - Fold axes

bedding 11.0 200 Section 22

(see plate 1) 70 220 Section 27
353.0 17.0 Section 34

Area 1 - calculated fold axes (fig. 3)

1. 335643 total outcrop study area (chert)

2. 34242 outcrop study area, parta

3.28 O outcrop study area, part b

4. 6068 outcrop study area, part ¢

5. 33838 outcrop study area, part d

6. 2050 outcrop stud}},' area, fold in part b

7. 102 2 outcrop study area, fold in part b

8. 327 156 total trenches

9. 0138 trench 1, all units

10.325 3 trench 2, all units

11.316 12 folds in chert, trench 2

12.322 17 folds in chert, trench 2

13. 356 13 folds in chert, trench 2

14. 293 34 trench 3, all units

15. 31925 surface mapping data (Newmont)

16. 350 42 outcrop study area, F, fold axes, part c

17.34133 cherty limestone unit

18.31941 Popovich limestone

19.324 21 chert unit

Area 2 Structural linear elements

Fold Axes

1. 180.0 53.0 Popovich limestone

2.160.0 38.0 Folded area southeast part, Pop. Is
3.314.0 230 Roberts Mountains Formation

4.176.0 67.0 Total Area 2

Area 3 - Linear Structural elements

Fold axes

1.147.0 100  North part of part a

2. 200 570 part b, east
3.351.0 350 part b, west
4. 20 180 partc

5 20 250 total area 3

35

356.0 28.0 Total Area
(secs. 22, 27 & 34)

Area 6 Bedding attitudes
(sce plate ll‘mlg

Area 6 Fold axis = 315° / 25°

Area 7 Bed attitudes
(sce plate 1‘)“1"

Area 7 fold axis = 14° / 22°



Appendix II - Castle Reef fault area, including
Carlin Mine Area, bedding attitudes and fold

axes on plate 2.

Castle Reef Area 1
bedding attitudes
(see plate 2)

Castle Reef Area 2 (with outcrop
fold data)
(see plate 2)

Castle Reef Area 3 (with outcrop
fold data)

bedding attitudes

(scc plate 2)

Castle Reef Area 4 (with outcrop
ooy

c8
(sce plate 2)

Castle Reef Area 5
bedding attitudes
(see plate 2)

Castle Reef Area 12
bedding attitudes

(see plate 2)

Castle Reef Area 13
bedding attitudes

(sce plate 2)

Castle Reef fault zone
fold A, bedding attitudes

235.0
260.0
265.0
230.0
290.0

45.0
300.0 65.

B22RER
[=l=JeXola]
mwzZzZz22

=]

=]

Castle Reef fault zone
fold B, bedding attitudes

3100 740 E
3190 540 E
3120 370 E
3250 420 E

200 430 E

37.0 450 E
350.0 320 E
3280 430 E
3200 490 E
330.0 59.0 E

Castle Reef fault zone
fold C, bedding attitudes

980 420 S
105.0 900 S
580 210 S

(=]

92.0

%

o
BRPLIBNE
ooooocg

EpEEEEEE 00

3
3

2200 350 N
230.0 700 N
210.0 55.0 N
250.0 59.0 N
2150 400 N
350.0 90.0 N
2420 500 N
Castle Reef fault zone
fold G, bedding attitudes
350.0 80.0 E
3230 600 E
3350 500 E
320.0 60.0 N
0 730E
305.0 66,0 N
310.0 90.0 N
2980 640 N
210.0 450 W
1900 60.0 W
170.0 680 W
335.0 500 E
3180 820 E
190.0 700 W
330 500 W
Carlin Mine - Lower plate rocks
bedding attitudes
(Radtke, 1973)
225.0 350 N
250.0 26.0 N
2200 330N
183.0 400 W
2040 200 W
260.0 500 N
180.0 70.0 W
191.0 80.0 W
188.0 50.0 W
239.0 30.0 N
2930 630 N
260.0 350 N
1840 400 W
184.0 400 W
239.0 360 N
264.0 380 N
271.0 530 N
237.0 ON
237.0 370 N
185.0 400 W
2430 280 N
272.0 340 N
258.0 520 N
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2250 50.0 N 225.0 80.0 W
219.0 280 N

2340 200 N

Carlin Mine - Faults 0 40E
attitudes (Radtke, 1973) 0 200E
3150 24.0 N

245.0 55.0 N 250 700 E
340.0 656.0 N 3400 50.0 E
3350 750 E 42.0 470 E
350.0 550 E 220.0 16.0 N
330.0 550 E 210.0 30.0 N
2900 700 E 248.0 290 N
320.0 700 E 3100 280 E
3250 600 E 240.0 480 N
3580 750 E 2400 7.0 N
350 600 E 260.0 90.0 N
100 700 E 260.0 64.0 N
100 750 E 265.0 54.0 N
254.0 85.0 N

288.0 80 N

Carlin Mine mélange area 2750 520 N
fold 1 (fig. 8). 2820 440N
300.0 40.0 N

200.0 580 N 255.0 24.0 N
190.0 15.0 N 235.0 90.0 N
225.0 280 N 227.0 900 N
209.0 36.0 N 264.0 56.0 N
280.0 380 N 302.0 800 E
2100 720 N 47.0 420 E
2200 60.0 W

3450 740 E

Carlin Mine mélange area 3450 400 E
fold 2 (fig. 8). 2370 720 N
237.0 720 N

220.0 50.0 N 210.0 900 N
260.0 150 N 80.0 700 S
2100 8.0 N 296.0 380 N
2200 100 N 2450 60.0 N
2150 80.0 N

268.0 420 N

Carlin Mine mélange area 50.0 460 S
fold 3 (fig. 8). 61.0 900 S
210.0 30.0 N

150.0 180 W 230.0 55.0 N
100.0 40.0 S 2380 240 N
110.0 70.0 S 2050 740 W
400 650 E 207.0 540 W
2200 55.0 W

1950 90.0 W

Carlin Mine mélange area 185.0 90.0 W
misc. bedding attitudes (fig. 8). 150 550 E
3200 450 E

3300 150 N 280.0 300 N
2350 400 N 330.0 430 N
2350 250 N 2200 750 W
2150 700 N 227.0 570 W
200.0 620 N 243.0 650 W
231.0 520 W

2250 580 W

Spur Area 2300 570 W
bedding attitudes 262.0 700 N
(Newmont data) 200 59.0 E
280.0 36.0 N

1960 320 N 2400 700 N
154.0 240 W 2280 20.0 N
254.0 310 N 200.0 780 W
3120 180 E 2080 370 W
3580 450 E 2350 49.0 W
2800 180 E 2200 780 W
321.0 640 E 40.0 770 S
3290 610 E 140.0 90.0 S
169.0 700 W 215.0 55.0 N
262.0 700 N 2400 430 N
2900 540 N 265.0 61.0 N
1450 82.0 S 272.0 450 N
292.0 80N 270.0 49.0 N
3140 440 N 244.0 440 N
302.0 820 N 2300 540 N
198.0 90.0 N 246.0 76,0 N
298.0 4990 N 236.0 47.0 N
218.0 520 N 250.0 23.0 N
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270.0
15.0

184.0
146.0
221.0
214.0
220.0
212.0
210.0

15.0

20.0
220.0
250.0
282.0

2100
2150
208.0
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3350 26.

Castle Reef fault area, structural linear data,

fold axes

3480 15.0
118.0 19.0
110.0 24.0
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23
24. 110 26.0
25.

Area 1, hanging wall to Leeville fault
Area 2 w/o small folds

Area 2 w/ small folds

small fold A

best fit t circle to fold A

small fold B

Area 3 w/o folds

Area 3 w/ folds

small fold C

small fold D

small fold E

Areas 3 & 4, lobe of Popovich Is

lobe plus rest of Popovich 1s

above plus Area 5

small fold G

Area 5 (partial)

Area 6

Area 7 (partial)

Area 7 - total

Area 8 - Hanson Creek Formation
Area 9

Area 10

Areas 8 and 9 (Total Hanson Creek Fm)
Area 11 Roberts Mountains Formation
Area 12 Popovich Is within Leeville fault

Area 13 Rodeo Creek unit hangingwall Leeville fault

Total fold axes

Spur area

1. Spur Rodeo Creek area 1 322.0 40.0
2. Spur Popovich main area 120 20.0
3. Spur Popovich of fault 240 16.0
4. 3A +3B iobe Popovich 260 36.0
5. 4A first stsl lobe 339.0 35.0
6. 4B spur add Popovich 2 62.0 13.0
7. 4C spur stls 41.0 29.0
8. Area2and 3 200 180
9. 3A + 3B lobe Popovich 47.0 21.0
10. 4A + 4C lobe stsl 31.0 350
11. Total lobe 3A, 4B, 4A & 4C 360 320
12. Total Spur area (partial) 29.0 23.0
13. Total Spur area 280 260
Carlin Mines area

structural linear elements

fold axes

1.333.0 34.0 total lower plate rocks

2.327.0 370 Popovich Is

3.343.0 32.0 Roberts Mountains Formation

4. 37.0 320 total upper plate rocks (except mélange)
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5 120 180
6. 310 70
7 213.0 38.0
8 240 150
9 2210 40

mélange fold 1
mélange fold 2
mélange fold 3
mélange misc. attitudes
total mélange
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